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(54) SEMICONDUCTOR LASER MODULE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small-sized optical 
communication module, which overcomes adverse effects of an FP 
laser for optical communication due to a variation of the 
environmental temperature, at low cost. 
SOLUTION: A heater 2 is held between a submount 5 and a 
semiconductor laser 1 and the temperature of the laser 1 is made 
to rise by the heater 2. The temperature of the laser 1 is detected 
by a temperature sensor 6 and the heater 2 is controlled by a 
temperature control module 3, to contrive to keep the temperature 
of the laser 1 higher than the room temperatures. Since the 
temperature of the laser 1 is kept constant at the high 
temperature, the laser is not affected by the variation of the 
environmental temperature, and the variation of the oscillation 
wavelength of the laser is reduced. Because of this, the 
transmission distance at the time of the high-speed modulation of 
the laser can be expanded. Moreover, an optical transmission 
module is miniaturized, and the power consumption in the module 
is reduced at a low cost. 
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[#fFHt*©$&ffl] 

— 9> «b WW * ft**©****!*!-*- 5 9 s * 

t fir 5 £ <t t -TS *3»ft: If 
[S*« 2 ] ±fE^W# U-1f*v?3.-;WiV^fc3^ 
^iftipg^&JMjft Lftv^t £ £#m<t-f 5ft ** i 

* § $ LTIS^I- Sritftftt -f 5 ff*rf 2 IE 

[ft** 7 ] ±tism#\±tfEmmimm* 6. ©ura&m 
mt-r5¥^^-^^=--^o 40 

[ft #1 9 ] ±fEJl Hia£tt± W-f*^ ^ - 

-s^f- 1 fttt^gfc * Aft v ^ t Sr«F« i 5 If ** 

[ft** 1 2 ] |f**4 *fctt 8 ©Vvf ^ 1 50 
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hm^mW^— f^i?*.-M*3i¥rmL&£ fcteAftb 

f\ ±iE|g$^ *JJ:tJ«±fHftflf-lr^aJJWIl4ih» % _L 
fE3§ftfm±fE¥^#: k-if js J: tf±|Bia«-fe ^f - * k 

[§1*111 3] 2fEmc7)^#:i/-lP*v ! ^- 
±|E^#: u-lf»77^y^o^ v— fX-h 5 n i £ 
[fS*JSl 4] 11**1 2§Eli©¥##^— ^v^- 

[IS*«1 5] 2|B«4©^#:ix-if*v5^- 

±ic^ $ u~ f Xh Z>^k*mWk-$ 
[11**1 6] «**4 4fcii8©Vvfft;&>lJSi£fBic 
±1E^3»# 1^— !f tt^/i^-iJ'MJfc <fc o r^SP $tiT, 

5ffife<o&&mmtox%<Dm%\m\ ! £-%:Kmctiz> r 

[ft*IIl 7] *J»flcW—fi, ^^^v—if^jpid 

-^©±12^^ y ^©±fE^S©±fEK^l' ffi^ 
[f»*ill 8] ±KHBBa*HJ:B*Wfrv^-U , *^a 

-/v©y^ y *r— ^©^©jaisf -efts r <b & wt t -raw 

[ff*Jll 9] lgfffrU-ft^ a -;Hi^)J^5 
1 8 W-^^a-A/. 
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2 1 UW.<D^mW- a -A*. 10 

[IS*JS2 3] iE^iUff^— jf*3?a->pr±v^»ftS 
2 2 fBgc©¥*ft U» * i? a -;v„ 

2 4 ] ±iB*»{m±Bfci8M#»a» e, ©i$b 
-fftWfrrswBiatti, ^/u^fcawMesrmrr 20 

C*»t*b J: 9 US < «o J: 5 K±|B3B«Ht:ft«#P1- 3 <b © 

30 

a r £ £ 1" 5 if 2 5 taft©3te h y V ^ 
»*P^aftJMiLftv^i:ft««i:-r5ll*«2 effigy 

[»*«2 9 ] iE^#: i t>b< nam *^&«>%imRft 

[ft 3 0 ] ±ffiJSH?&gf±±lE3fc^§S?«©^ y 
-v 5 ©^©?!^*?,' <b^#^<t1-S!l*3S2 9SB« 50 



# Hfl 2001-94200 
4 

[t»#*3 1] ±m%^iammm^t£^-<^^m 

*I3 1 fEffcDftSfeKlt. 
[000 1] 

[0 0 0 2] 

[$*©&«] ^fru— r*jBaS[l©3Bgjft^tt-jB: 

Cj^XTV^S (IEEE Journal of Quantum Electronics, V 
ol.QE-18, No. 5, May 1982, pp. 849-855) „ ^J^[i\ % 

m\m<omm%ut Lxm^n^mm^mw^- 

If© 1 O-^fcSFP(Fabry-Perot) V— f ©&-g\ MMU 
*©*fcfc <t 9 imWf U-f«®3BS*Eft***0. 45nm/ 

ix, ^©t5H^m^T'tt^l5nmt?feafc», FPWif© 

Ufc#^, 0 4 5 (c, fp J: 

a*^3H0tm&4kir®«tceS 9 , lOkm^S^a J: 

< (IEEE Journal of Quantum Electronics, Vol. Q 
E-18, No. 5, May 1982, pp. 849-855) „ ^:<Dtc#), M± 

femm ^ ^ < -5 fc * {c tt, ^#1^- if©?as^- 

[0003] ft*, ?**ia6«©ifE*«rftj£ 
UT, WW3F7-283475»JlHJ*§n-CV^5 ± 

[0004] *iy«*u-tf*ia«©«*fc5&£ 

^1-5tt*^b©*ffii LTx #H ¥7-302947^* (r. 
3taSS**rft* L-C a«Sr-3ejc«o*fe*s*P 6>ttT ^ 
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tcZt\Ci.6o #lx.tfs M. J. Beesley^ l"Lasers and 
Their Applications] , W. V. Smith^ TThe Laser] „ 
foSWiC. H. Gooch^ TGallium Arsenide LasersJ \Z 

[0005] -<?v^-^m^m^x u~*F<D%mmM% 
mwt s m\-±, mm^^isz^Amcm* $ nx v * 

5 0 li^Sfcfi, (fSttJffcH- 10 

o T 2 o °C?Iff T*-£ t 4 5 ± 5 HNfP U 
t«l 9 5 n <b i o TffittJl ©JBJf**«ft 

jftjifca&fls $ *5 maws* u—fm^mmm -ma 
<±mm\cmmi^ ^^-^nm^tm^t>^tx^. 20 

[000 6] FPl^-lP"Tfttfiaa«Hlift» * E>fc 

JcSHI«)5ta<iSrtf 5*§-a*tt, DFB (distributed Feedba 
ck) U'-if $tbS ~ t CKDDFBU— if§r3t 

WafiR^atS^^p. 932, |f^#-^27p-ZA-12) „ 
[0 0 0 7] 

^^*^Hi^iit?fe5fcfc % rftSrJBi^safcftSfcfefc 30 

xtiS^fi5if;^i 5 2!)5f:!6, *S?a.— ^WDftfga* 
[000 8] *38?B© g tell, *SgH3teiiffl*M i L 

a-^t, h . mmmttxmm-* - 1 40 

h 5 DFB l— if t feiHf * *J a. -/WE *3 ^ X& = * 

^fcu-if^^-A-fcfc^-tiSa* K /MU iaffi 50 
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^-C*>o*(*tt©»ffiliijcW«l*S# bft 5 *BB** v 5 a- 
[0 0 0 9] 

[|RHSrJS¥*1-5fci?)©^®] #»W©±fcBi&B:, * 
$ ft 5 3fc(7)jfcB: 5 if* 5? a -frXh 

— «f ©ias r. £ s «t 5 , ¥^ i^- 

if*^^-;K^m^ fcSVNttt-^SrRt^ ^ft£ 
[0 0 10] *3SBJ©±|Sg«Jtt, imfr],—? 

k, &*mwu-f*Bmirz>w&®tok, ±m*m& 
v-v<DmM*m®-tz>3m£k, 

rnkfattum-f^mumn t * m vx tt *> , ±.mm 

[0 0 11] Sfc, *|gBJ<7)±E@«)tt, if 

iMtt#«r#ib-f ±Bi|M»# If 

S:I9BB&S <b Isl Cd^ft J: «J X < «t 5 fc±|B»i# 
«r«#P1" 5 r. k ttmm k 1 5 ^Njtff If * *J a. -/He 

[0 0 12] *3gB^<Z)±|Ee^tt, ^5g#ri^-if 

**M*cSrS!»i-5Ja«l|iy»»t, ^S^t^^LT 
ft<9, ±f2^£tR©^®±^/>ft< fct±Bt«#U 
-if, ±|E^iRft:, *Jj:^±IEia«-feVir^4fe$ft, 
u-if-3t Sr W*N" 5 S^^fife $ ft fc ±K*»flc 

if y y CD±^ffi^±ES^S«0±fEiffi± 

(iSae ^ft, ±|S|gfi#:fi±ffi^^«(7)±fE±ffi±r 
±BiN»#^- if©±|E^^y^©±fS3^*S©± 
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# tf£ ft WfiS 1 13 C**t*L <fc <3 iS < <£o £ p 
[0 0 13] *3§$©±|EglH>te> ftglf^v^ 

[0 0 14] #38W©-hfEBtttt, GMKtttL 

£ N &©«&^&&ai-3«#» 20 

£ „ ±fa¥£#g#*^*3 «t tf ±lB3§$i#©i£{g 1 1 < 
[0 0 15] 

[*w©idfi©^«i] (mmmi) hi 30 

flh?*>3„ im.3^m^FPM©^#: 

4 fit i^-lf£«^lft(-#8£ 
LT!»Wfctt»^5fc»©Si0id»e>/j:S»|»»llt, 9 
ttiNW*: i/-if SrSi0 2 IWW3fc&-*-5 fc«>©Ti, Pt, Au« 
Jf$l$£.^©±©AuSn'£Hfe©y/I'$\ 5 fi— gRJC3fe7 7 

nmxmm £ nfcsi^^ * ^ h , 7 u-f » 
mm<Dwmm%x^mw^—^<DiMwmt y;v99 1 40 

fcS8R£;h/C*5*K 6fiSiif yV h±©^#:u— 
if(D3fi<fce^n/c?aS-fe^ifT*fcS 0 iNfflci"— tf^r 

blc, ¥Mfo^--1Fim&Mftfi:\>^m i Tmzte^X^ 

[0016] *mmM<D%mmmi&mmm-t, wt\m 

2©£ M-Si^y-r^ h±<D&m*%*-J*'Vik\sX 
/M^7^fy^ti?a-M0iat, ^h^Sll 
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[0 0 17] #^t£M£*J^T s mS$'J^^^-^3 
ttiftft-fe >"!f 6 Tf *J»# U—f 1 ©ffl#&J«fcl Lft«S 

So ^ffl^ia«©o~85 < c*-e?a«^3t» 

L-Cfc, r©FP®^#:u— lfg^©?aft^»(±2 t Ci 
>h£ < ft 9 s fiffSftfc J; SFPii^JSfrv- 

if©£Sfcft£»m.lrm£®fcT/h£v\ FPM^#: 

16. limb t£ <0 , H 3 © i 5 fc2. 5Gb/ 's^Itll$©£)£Sg$£ 

f±«©^2^©8km{cte^r1-5 i i tfs-ft 5„ 
[0018] *HJ6«t?»± h —9 2 xm&M'$*ft 5 fc 

^ov^ri-'ftv^ff Ir) ^ ©o. 25cc{d 

l-«rta«Tff a. rtt(c^L-c^^i#t©^B* 

-f^^^g^fefc, ^)10{g©2. 5cct ftoT 

5„ *fc, z~9<Dm*®&mz*mfti'—fK5-z-, 

©^cf isRVmts h%<D_k*ffl&LX\,^5Si0 1 fflmg<D 

■> v h©»fet^5or/wt tpmm<D%mmzLx^z>„ 
Mcji*)i:-9<om^mti\tm±xo.75vt-<^^ 
## iSflr * v> 3- -^©1/2-1/3^^1- sri^§ 

S„ *nMMX\±, H2©j^{fgg(cj;i9, FPM^#: 
i^-lf^^f^i LX^ffl LX^5\M*frt>h-f, 
0~85 < C©^aST^*3^-C8km£i±©fe2lggiliS:#5 

[0 0 19] Sfc, *3gBJ"C-fi, ^#:W-if©a^^ 
ffif!|T*(i85°C-t?©ff^'tt^50^^^±©^#:i/-if 

[0020] ft, ^m&fflxmmmm^it^-wm 

5 t©Tiifr < , ^£SI5H-C^50~85 o C(c^b-C 
K£aS*Mxtf60~85°C©tSHTffiE^iSSLT fc ± 
v\ i©^ttaS^»il- J:S«fittAXIb^l3. Snmi: 

&r±a&tf£Ki u— if © l* v>fBt*»swt:f « 
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itfoil^ttia 1 5 KlMblirc&SrfiaKLT fc 1 

[002 1] *HKWTf», iN»fl£U-H l tta«' 

fc, ia««y»*^3.-^t ±5ia«#J#*jfet urn, 

[0 0 2 2] (HJEM 2)05 »*38M©i|tJ»#: if 

*>5„ 0 5fC*JI/NT, lf±1.3 /1 m#DF^!©#»#:U'- 

D\ 2ttPtJW*©t-> GSHR#) * 3fiMS»^^ 
4|ifc-y-£¥^ftl-'— fSr«^6SJ^«L-C 
HR^tii^i-SfcfewsiOz^ 9fi^3gtf^-if£ 20 
sia fc»©Ti, Pt, AuftMfflt*: *©±© 

AuSn-g^© y 5 ttHBfcat 7 r A 8 £ a Jfr* 

iif^-r^K 7{±Sif-7V^y h±}C^ft$tlfc^ 

Sic ft 5 J; 5 £fHflP £ft 5„ 6 fiSiif :7V * v h ±©¥ 

u~ if £3§Jg£-£5 - £ fc< 3te*g-£&#Sfc»fcSi1h/ 
■ri>^h±X(/^J»#:v— !f±fcT- 

[0023] autHtp^e ^3.—>i/ 3 mm-tyy- 6 

If l©a«£jg*PLftrise>, fc-*2&lft«>, 

j: •? m< s ^?as©^^jt#i£©84°c±i < c 
ftias*5H»-4o~85°ci?fc <9 , m%tmg&mz ± •? 

f±teJa-^tt2. 5Gb/s, 50km^|^©#tt^^ LX L * o 

¥Wfc V- if ©SitjJJBtf-J&Tf* 5 fcfc, BdPm^O 
~+10nmO^#:u— if-e<b2. 5Gb/s, 50kmfi^©fe^ 
l»tttt*flSLfclf\, iot, DFBSl^flcw— f©ilp 

[0 0 2 4] IU % *HlfiWi*J^-ct) % ^U60fll tIBUS 
7 y ^ * ^a^Htf 5 r i: ^ 1 1 2>„ itiCJ: 50 
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(9 % ^^^mmm^^-M^itmhx^m^s! 
[00 2 5] t^, ^mMMxmM.&M^^^-^<DU 

£J6t&&MC ± 2°CKWfe L±i>K *» H tt r 
$tb5fc©-T?fift<, »*?ag|i5H©0~85 , C(c*j-b-C 

V\ #lljfcMT*fi¥«#:i^iffl«3f©DFB§!^ 
ttft<s *7r-f^-i©*»^»*l«il±ftBttfcUfc 

h*m±mmmik $ nfcDFBi^ft — ^ 

ttE©^^©^^^!/^ r t &X%Z1>K Mx.\-£, Pi 

[00 2 6] Sfc % *^JSMl?ttDFBll*^^— !f£ 

ffl^-cv^jjs, *^BJfir^t-PSS^^5'b©Ti±ft 

[0 0 2 7] 4ft, ^Jfi^J-rrfilKKilciilS&ttSilf^V 
-7^ h±^SBKLfcas, *ISBJttrti«'PIS$tt5fc© 
Tiift < , Si if yV 17 ^ K t * / y *s y 9 MMfc VX t> 
iv\ 4fc, iaSSfl^i?3.-/vtML-Ct, PHKicsi 

y-7-?v>h.k\cmwLxk, *yy->y^iiftu 
4-et,ftv\ 

[0 0 2 8] (^lteM3) 06tt*|8K©^#:u-if 

B6|C*5^T 4 21ttfE»ffl3te5*-f*^ 22tt^e-^, 23 

^^if^Mt-rS^M^-y 2611* fy^T 
y^, 27H$iJ#PH18S-efc5 0 

[0029] *mmm<D%ft4immmmzte^x, 

3-^y h25(C}lBi7tC^1-*^SJ(D^#:i/-if^v 5 ^ 
— yV*SfflV&ix5 0 H7fc*JV^ 1 f«SJg}fcB:410nm 
©GaN^#:^if\ 2(1 k-^, 4 \m&mm, 9f±A 
JS#)«, ettfflS-fe^lf, 12flS3t*^, 13ilJfettfM£ 

?&Sir^if6, ^#;w-ifi, § 
3tm^i2fl»HlBS27lcg^$ti?.o <WWlHlK27fctta 

g$IJf|)^ v 5 =l -?V h fl, 9tit?&g$Bffl0~70 < C 

©§i«?aS#3£©69t:±i 0 C}cft5 i?|ct^ SrBSfc 
5J;5KS$ttSo $*fi40mW©7tm^TWC«T-e 

H^#:^-if^Sta{Ci*fcn5fc», 40mW©*W7jSr 

mfthft&b, naHis^io'ceATKifto-ct, =3r^^ 

«s^Cft^3tS3.= y hSrHm-rS-t^tff 5„ iiS| % 
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[oo3o] *fc % ^mmmx\im.mmm9°c±iv 

s t©-m&< , mmmj>no~7ov<Dmmimfeis}i 
s, -r*^'fe»io <> c«T(o^mft-emo o c«±^^o < t 
5 \ct~?<D%m*fflfflu io°c<D»ag-mt-* 

if 1 t It, ^410nm©GaN^#:W-lf 
650nm-^780nm^(D##,^#:U— ^Sr^1"5 H £ fct? 

[oo3i] mmm a ) \cx a omnmz 
mmm i <D*m&^- vzmmmfcv-- mzw^m 

Sr*-To KSKft^T, 8 0 5, 8 0 8 fi^tl^'tlJM* 

h% 0 8 0 6 n^mfc^-^nv'&mmRMWixhz* 

U—fU 8 0 3 (DmM^m. 55 n m-efc5 0 g-fflf 8 20 
0 7 »InGaAsP©^fii^-#F1i3tT'&5 0 8 0 4 <D@ 
Urtei 1 © D F Bim \C J; <9 ^-|§^- K<M#T V ^ 5 „ 

^m^mmit v—? %mx\±, v— ? mtnm y—f& 
5fe$it-c*3t, ^<om\ch?>mm^8 o 9xu— fft% 
m&mm-rzo mm^^mm^pms i of±u— 

l\, ^fS3£gP©±gPmiI 8 1 lfcWESriPjStfcV^f 30 
tt, ^-lP*tt«ll«-C»ft $ *t-T fc^gPK: if 
ffi*$tt*. 8 1 2ttInPOfSlittTf*)*„ »3&gP<D 
3t«-§-*<Bi»-et 5 jftS©Ja««Sfci: D F B U—y<D& 

£ D F B V-^<Dmmm*Z5°CXM>fe 

i <D¥mteu~^tmm^mMvx85T:Kmmirz> it 40 

f£-r3*Wg^fls^-lF£EMIifc % i3GHz©K««£tS 

m&mn. 5Gbxmnftm7 7j'<x*&m-z>&WT 

X\ ^A^BEi&OOkm&^-e # S„ 
[0 0 3 2] (^S6#J 5)09 tt*f8M©*^#: U-if 

w^lOl, I^AW*tV10 2,)fe77^^1 50 
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0 3, 1 0 4, 3ftSSfll*^a->H 05, 3fe 

asM*^a->n 0 6, *jj:mf^a$!)ppa?i 07^ 

AW*kV 1 0 2 Sr^Lt^WKiai^-rSttltBSr^n-* 
So r -f ^ 1 0 3 li-*<D«t* h 9 

1 0 ummtsh, mi®x%=>*? ? 1 0 4\cmmzti 

A^£tifcg{fft£ft7r^l 0 3 ^Sfetfltff? S«t3& 

%mMftfcvk&^mmx'$ smit^t s c 

[00 3 3] * h 9 1 0 1 tt*3Mt 

*-/H 0 5, 3fc2yS*i>a.— /H 0 6, *S±tWHHEl 
ffeUW^P 10 7 fcHX^-f S„ ftigfa^a.-^ l o 6 (ctt 

a^, 3t h y y-y-^mw i o i <Dt\.<Dim<D r t -cfe 

J; 5 ^, ftgfTtv^-yv l o 5 i^fi^v 5 ^-^ l 

0 6 kim~<DWftlHKto.%£tiX^Z>tz.ib, 

©iaff fciRfcHS i i t ft 9 , 3ts^ 105 

[00 34] fcty&mim 1 0 7 fiftgfTE-v^^V 

1 o s^bwtt^ft-^^aL-cs^Atb^f^i 0 2 

^i o 2*frhxAt>istitz.mmt^*m&hx%mn 
/n o 6 (cuj*-rs„ m-e, -ft^a$ij#pgi5 

1 0 7 |43th 9 ^v— '*gt#l 0 lrtfcEff$nfc#* 
[0 0 3 5] *SliM{-feV^T|4, 5tS«*^a.— >H 

0 5 rt^^#:§:3t^^^LT, HJfe« 1 ©^#^1^ 

m&ttimn, % V y yy-^mw 1 o 1 ©^.©a«© 
zbXbZtiK 4t(nW'PS^$*tSfc(Dt?f±ftv\ 
Wcj; t), 3tSfB*v?3.-/H 0 5©S«^t 

[0 0 3 6] Sfc, 3tSft*i?a^H 0 5^fL*l 



13 

3fcg{f g«©^ y -Jr- i?©fl*©ia£© £ t T?*> 5 

;ft,5 &©-?(*&</ \, 
[0 0 3 7] 

©/J«£05ii^i?£5<t^5$^fe5 o 

i£#tt©ffi;h,5^f 5 r. 1 fl^t 5 20 

a-ZHciB^-cfta;* K /MIL ifttU*-^*»o^*iH4© 

$(S*fcJ:tf¥¥#3tegm^££#©T$5 

««fflig*©ffl^*S ^ T U'— tP © * V 9 ©{6 
M£05 5 t V> 5 5. 

[0ffi©flPiftt&BJ] 

[mi] *%w<omMmi<Dmf$.**irm-ehz>o 

[02] **K©HJ(SMl©^Sr*-r0-efc5o 

[03] #38$©$)|t:£^-f0-T?fc5o 

[04] *»W©a*Sr*1"0-C*5. 

[05] *l§K©*JEM2©^Sr^1-0-efc5o 40 

[06] #»W©HlSW3©#tf&^BT?fcS 0 

[0 7] *HK©HJ£M3©^^^1-0-C*5o 
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[08] ^m<Dmmm4<Dm^,^tmxh^ 0 

[0 9] *%W(DnMM5<DM]&**irm*h?><, 
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